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Connection Translations 


Dm 2 obmdy romolegle 

Two Parallel Path 

Cztery obwody rownotegle 

Four Parallel Path 

Trzy obwody rownolegte 

Three Parallel Path 

iQCzenie szeregowe 

Series Connection 

^Poluczenie szeregowe 

Series Star 

Piec obwodow rownolegTych 

Five Parallel Path 

7^ WV. Trojkgt, dwa obwody rownotegle 

Two Parallel Delta 

^ /90\/. Gwiazda, dwa obwody rownotegle 

Two Parallel Star 

A 220V. Trojkod, Ta,czenie szeregowe 

Series Delta 

kSSQV. Gwiazda, Ta,cienle szeregowe 

Series Star 

Taczenie tabliczki zaciskowej na rozne 
napiecia 

Connecting the terminal plate into 
different voltages 
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Winding Recognition of Eiectric motors 






(A) Three-Tier, Each Tier is one phase. Can aiso be 
fitted progressiveiy see Concentric Chain Group 


(B) Two Tier. Can aiso be fitted progressiveiy see 
Concentric Chain Group 



(A1) Three-Tier With odd Grouping 



(C) Chain Group, fit groups progressiveiy 


(D) Concentric Chain Group, fit groups 
progressiveiy 
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(E) Concentric Chain Group, with odd grouping. Fit 
groups progressiveiy 


(F) Basket Winding, singie coiis, singie pitch. Fit 
groups progressiveiy 



(G) Doubie Layer Lap sometimes caiied 2-iayer iap or y 2 


(H) Doubie Layer Lap with odd coii grouping. Fit 


coii. Fit groups progressiveiy. 


groups progressiveiy. 



(i) Concentric Doubie Layer. Fit groups progressiveiy. 


(J) Concentric Doubie Layer, with spiit groups. 
Fit groups progressiveiy. 
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^ & 5c S?* ^ iL> £o wv Cj 

^ ^ C^ <>4 C-N^ Csj 



(K) Three Tier Full / Half Coil, Each Tier is one phase. 
Can aiso be fitted progressiveiy see Concentric 
Chain Group 




(L) Rotor Winding (Wave) 




(M) Rotor Winding (Lap) 


(N) Two Tier, Single Phase Winding 





(O) Basket Two-Phase Winding 


(P) Double-Layer Lap Single Phase Winding 
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(Q) Chain Group Single Phase Winding 


(R) Sine Wave, Two Tier, Single Phase Winding 





(S) Concentric Full / Half Coil (1/2 Coil on Inside 
Group) 



(T) Full / Half Coil with odd Pitches 
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Winding Diagrams / Connections Seiection Key 


A - Three-Tier 

A1 - Three-Tier With odd Grouping 

B - Two Tier 

C - Chain Group 

D - Concentric Chain Group 

E - Concentric Chain Group, with odd grouping 

F - Basket 

G - Doubie Layer Lap 

H - Doubie Layer Lap with odd coii grouping 
i - Concentric Doubie Layer 


J - Concentric Doubie Layer, with spiit groups 
K-Three Tier Fuii/Haif Coii 
L - Rotor Winding (Wave) 

M - Rotor Winding (Lap) 

N - Two Tier, Singie Phase 

O - Basket Two-Phase 

P - Doubie-Layer Lap Singie Phase 

Q - Chain Group Singie Phase 

R - Sine Wave, Two Tier, Singie Phase 

S - Concentric Fuii / Haif Coii (1/2 Coii inside Group) 

T - Fuii / Haif Coii with odd Pitches 
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Schemes of single-phase motor Winding 
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Two & Three Tier Winding 



U! VI Wi 


Dm otwodg rownolegle 

45 1 5 9 13 17 21 25 33 3? 41 



Figure. 16. Three-Tier Winding 
Siots = 48; Poies = 2; y = 17, 19, 21,23; g = 8 
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Figure. 17. Three-Tier Winding 
Siots = 48; Poies = 2; y = 17, 19, 21,23; q = 8 



Dwa obwocty rdwnolegle 


















































Figure. 19. Three-Tier Winding 
Siots = 48; Poies = 4; y = 9, 11; q = 4 
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Figure. 20. Two-Tier Winding 
Siots = 48; Poies = 8; y = 5, 7; q = 2 
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Figure. 21. Three-Tier Winding with odd grouping 
Siots=54; Poies = 4; y = 9, 10, 11, 12, 13; q = 4 V 2 
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Figure. 22. Two-Tier Winding with crank group 
Siots = 54; Poies = 6; y = 7, 9, 11; q = 3 
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Figure. 24. Three-Tier Winding with odd grouping 
Siots = 60; Poies = 4; y= 11, 13, 15; q = 5 
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Figure. 25. Two-Tier Winding with odd Groups 
Siots = 60; Poies = 8; y = 5, 7, 9; q = 2 V 2 
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Dwa obwody rownolegle 



Figure. 26. Three-Tier Winding 
Siots = 72; Poies = 4;y= 13, 15, 17;q = 6 
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Figure. 27. Two-Tier Winding with Crank group 
Siots = 72; Poies = 6;y = 9, 11, 13, 15;q = 4 














10 lO <0 Cl to <o *o 


llliBl 


mm 


mmmP^ 

IflHS ! i i !isxHe : s s !B=3«ii 

iHtai 


ui m y\ 

n 

u y 


tQCzenie szeregowe 

W1 U2 V2 U3 m V3 U4 JVJ W 


X^Dm obwody rownolegle 

Uf m VI W1 U2 V2 U3 m V3 U4 W3 Vd 



\} V W 


Figure. 28. Three-Tier Winding 
Siots = 72; Poies = 6; y = 9, 11; q = 4 


Page 22 of 178 




























Dm obmdy rownolegTe 

/ 4 7 W 13 t6 f9 22 25 28 31 34 3 7 40 43 46 49 52 55 58 61 64 67 70 



Figure. 29. Two-Tier Winding 
Siots = 72; Poies = 8; y = 7, 9, 11; q = 3 
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Figure. 30. Three-Tier Winding with odd groupings 
Siots = 72; Poies = 8; y = 7, 9; q = 3 
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\uente szeregowe 


^ Trzy obivody rownolegTe 



Figure. 31. Three-Tier Winding with odd groupings 
Siots = 90; Poies = 6; y = 11, 13, 15; q = 5 


























Figure. 32. Two-Tier Winding with crank group 
Siots = 90; Poies = 10; y = 7, 9, 11; q = 3 
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2. 1. 2. Concentric / Chain Group Winding 
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Figure. 33. Concentric Chain Group Winding 
Siots = 18; Poies = 2;y = 7, 9,11;q = 3 




Figure. 33a. Concentric Chain Group Winding with odd groups 
Siots = 18; Poies = 2; y = 7, 9; q = 3 




Figure. 34. Concentric Chain Group Winding 
Siots = 24; Poies = 2; y = 9, 11, 13, 15; q = 4 



Figure. 35. Chain Group Winding 
Siots = 24; Poies = 2; y = 12; q = 4 



Figure. 36. Concentric Chain Group Winding 
Siots = 24; Poies = 4; y = 5, 7; q = 2 
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Dm obmdy rmolegle 

8 9 12 13 16 17 20 21 24 



Figure. 37. Chain Group Winding 

Siots = 24; Poies = 4; y = 6; q = 2 
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Figure. 38. Concentric Chain Group Winding 
Siots = 36; Poies = 2; y = 13, 15, 17; q = 6 
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Figure. 39. Chain group Winding 

Siots = 36; Poies = 2; y = 15; q = 6 
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Figure. 40. Concentric Chain Group Winding 
Siots = 36; Poies = 4; y = 7, 9, 11; q = 3 



Figure. 40a. Concentric Chain Group with odd groups 
Siots = 36; Poies = 4; y = 7, 9; q = 3 
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Figure. 41. Chain Group Winding 

Siots = 36; Poies = 4; y = 9; q = 3 
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Figure. 42. Concentric Chain Group Winding 
Siots = 36; Poies = 6; y = 5, 7; q = 2 
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Figure. 43. Chain Group Winding 

Siots = 36; Poies = 6; y = 6; q = 2 
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Own otmd^ rmolegle 



Figure. 44a. Chain Group Winding with odd groups 
Siots = 36; Poies = 8; y = 3, 4; q = 1 V 2 
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Figure. 45. Concentric Chain Group Winding 
Siots = 48; Poies = 2;y= 17, 19,21,23;q = 8 
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Figure. 46. Chain Group Winding 

Siots = 48; Poies = 2; y = 20; q = 8 
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Figure. 47. Concentric Chain Group Winding 
Siots = 48; Poies = 4;y = 9, 11, 13, 15;q = 4 
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Figure. 48. Concentric Chain Group Winding 
Siots = 48; Poies = 4; y = 9, 11; q = 4 
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Figure. 49. Chain Group Winding 

Siots = 48; Poies = 4; y = 12; q = 4 
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Figure. 50. Concentric Chain Group Winding 
Siots = 48; Poies = 8; y = 5, 7; q = 2 
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Figure. 51. Concentric Chain Group Winding with odd Groups 
Siots = 54; Poies = 4;y = 9, 10, 11, 12, 13;q = 4V2 
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Figure. 54. Concentric Chain Group Winding with odd groups 
Siots = 60; Poies = 4; y = 11, 13, 15; q = 5 
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Figure. 55. Concentric Chain Group Winding with odd groups 
Siots = 60; Poies = 8; y = 5, 7, 9; q = 2 V 2 






Figure. 56. Concentric Chain Group Winding 
Siots = 72; Poies = 4; y = 13, 15, 17; q = 6 
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Trzy obmdy rownolegle 



Slots = 72; Poles = 6;y = 9, 11, 13, 15;q = 4 
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Figure. 58. Concentric Chain Group Winding 
Siots = 72; Poies = 8; y = 7, 9, 11; q = 3 
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Figure. 59. Concentric Chain Group Winding with odd groups 
Siots = 90; Poies = 6; y = 11, 13, 15; q = 5 
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Figure. 60. Concentric Chain Group Winding 
Siots = 90; Poies = 10; y = 7, 9, 11; q = 3 






Basket Windings 



Figure. 61. Basket Winding 
Siots = 24; Poies = 2; y = 9; q = 4 





HH 


Figure. 62. Basket Winding 
Siots = 24; Poies = 4; y = 5; q = 2 








Figure. 63. Basket Winding 
Siots = 36; Poies = 2; y = 13; q = 6 
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Figure. 64. Basket winding 
Siots = 36; Poies = 6; y = 5; q = 2 



Figure. 64a. Basket Winding 
Siots = 36; Poies = 8; y = 5; q = 1 V 2 




Figure. 65. Basket Winding 
Siots = 48; Poies = 8; y = 5; q = 2 
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Figure. 66. Double-layer lap Winding 
Slots = 24; Poles = 2; y = 9; q = 4 
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Dm abwodijrmQlsgle 



Figure. 66a. Double-layer concentric winding 
Slots = 24; Poles = 2; y = 6, 8, 10, 12; q = 4 
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Figure. 66b. Concentric Doubie - Layer Winding with spiit groups 
Siots = 24; Poies = 2; y = 8, 10; q = 4 
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Figure. 67. Double-layer lap Winding 
Slots = 24; Poles = 2; y = 10; q = 4 
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Figure. 68a. Double - layer concentric Winding 
Slots = 24; Poles = 4; y = 4, 6; q = 2 
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Slots 

70. Double-layer lap Winding 
= 36; Poles = 2; y = 12; q = 6 
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Figure. 71. Double-layer lap Winding 
Slots = 36; Poles = 2; y = 13; q = 6 





























































Figure. 71a. Double-layer lap Winding 
Slots = 36; Poles = 2;y = 11,13, 15;q = 6 
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Figure. 72. Double-layer lap Winding 
Slots = 36; Poles = 2; y = 14; q = 6 

Page 72 of 178 












































Figure. 72a. Concentric Doubie - Layer Winding (Spiit Groups) 
Siots = 36; Poies = 2; y = 12, 14, 16; q = 6 
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Figure. 73. Double Layer Lap Winding 
Slots = 36; Poles = 2; y = 15; q = 6 
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Figure. 74. Double Layer Lap Winding 
Slots = 36; Poles = 4; y = 7; q = 3 
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Figure. 74a. Concentric Doubie - Layer Winding 
Siots = 36; Poies = 4; y = 5, 7, 9; q = 3 
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Figure. 74b. Concentric Doubie Layer Fuii / Flaif Coii, (y 2 Coii on inside coii). 
Siots = 36; Poies = 4; y = 6, 8; q = 3 
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Figure.75a. Concentric Doubie Layer Winding 
Siots = 36; Poies = 4; y = 6, 8, 10; q = 3 
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Figure.78a. Concentric Doubie Layer Winding 
Siots = 36; Poies = 8; y = 3, 4, 5; q = 1 V 2 
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78b. Concentric Doubie Layer Fuii / Flaif Coii 
Siots = 36; Poies = 8; y = 3, 4; q = 1 V 2 
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Figure. 79. Double Layer Lap Winding 
Slots = 48; Poles = 2; y = 15; q = 8 
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Figure. 79a. Concentric Doubie - Layer Winding with spiit groups 
Siots = 48; Poies = 2; y = 12, 14, 16, 18; q = 8 
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Figure. 79b. Concentric Doubie - Layer Winding with spiit / odd Grouping 


Siots = 48; Poies = 2;y= 11, 13, 15, 17, 19/13, 15, 17;q = 8 
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Figure. 80. Double Layer lap Winding 
Slots = 48; Poles = 2;y=17;q = 8 
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Figure. 81. Double Layer Lap Winding 
Slots = 48; Poles = 2; y = 19; q = 8 
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Figure. 82a. Concentric Doubie-Layer with Fuii / Flaif Coii 
Siots= 48; Poies = 4; y = 7, 9, 11; q = 4 
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Figure. 83. Double Layer Lap Winding 
Slots = 48; Poles = 4; y = 10; q = 4 
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Figure. 83a. Concentric Doubie - Layer Winding 
Siots = 48; Poies = 4; y = 7, 9, 11, 13; q = 4 
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Figure. 86. Double Layer Lap Winding 
Slots = 48; Poles = 8; y = 5; q = 2 
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Figure. 89. Double Layer lap Winding 
Slots= 54; Poles = 6; y = 8; q = 
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Figure. 91a. Concentric Doubie - Layer Winding 
Siots = 60; Poies = 4;y = 8, 10, 12, 14, 16;q = 5 
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Figure. 92. Double Layer Lap Winding 
Slots = 60; Poles = 4; y = 13; q = 5 
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Figure. 93. Double Layer Lap Winding with odd Groups 
Slots = 60; Poles = 8; y = 6; q = 1 V 2 
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Figure. 94. Double Layer Lap Winding with odd Groups 
Slots = 60; Poles = 8; y = 7; q = 2 V 2 
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Trzy obwody rownolegle 

Figure. 97a. Concentric Doubie - Layer Winding 
Siots = 72; Poies = 6; y = 7, 9, 11, 13; q = 4 
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Dwa obmdy rownolegle 



Slots = 72; Poles = 8; y = 5, 7, 9; q = 3 
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Figure. 99. Double Layer Lap Winding 
Slots = 72; Poles = 8; y = 8; q = 3 


Page 115 of 178 













































U1 V1 W1 Cztery obwody rownolegle U2 V2 V\/2 

Figure. 99a. Concentric Doubie - Layer Winding 
Siots = 72; Poies = 8; y = 6, 8, 10; q = 3 
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Figure. 100. Double Layer lap Winding 
Slots = 90; Poles = 6; y = 12; q = 5 
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Figure. 101. Double Layer Lap Winding 


Slots = 90; Poles = 10; y = 7; q = 3 
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Figure. 103. Rotor Winding (Lap) 
Siots = 18; Poies = 2; y = 7; q = 3 
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Figure. 110. Rotor Winding (Wave) 
Siots = 30; Poies = 4; y = 7; q = 2 V 2 
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Figure. 113. Rotor Winding (Wave) 
Siots=36; Poies = 4; y = 9; q = 3 
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Figure. 115. Rotor Winding (Wave) 
Slots = 42; Poles = 4; y = 10; q = 3 V 2 
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Figure. 116. Rotor Winding (Wave) 
Siots = 48; Poies = 2; y = 24; q = 8 
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Figure. 118. Rotor Winding (Wave) 
Siots = 48; Poies = 4; y = 12; q = 4 
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Figure. 119. Rotor Winding (Wave) 
Slots = 48; Poles = 8; y = 6; q = 2 
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Figure. 120. Rotor Winding (Wave) 
Siots = 54; Poies = 2; y = 27; q = 9 
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Figure. 122. Rotor Winding (Wave) 
Siots = 54; Poies = 4; y = 13; q = 4 V 2 
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Figure. 124. Rotor Winding (Wave) 
Slots = 60; Poles = 4; y = 15; q = 5 
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Figure. 125. Rotor Winding Lap (asymmetricai Winding, rareiy used) 
Siots = 60; Poies = 6; y = 10; q = 3 V3 
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Figure. 127. Rotor Winding (Wave) (joined in deita) 
Siots = 63; Poies = 6; y = 10; q = 3 V 2 
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Figure. 128. Rotor Winding (Wave) 

Siots = 72; Poies = 4; y = 18; q = 6 
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Figure. 130. Rotor Winding (Wave) (joined in deita) 
Siots = 84; Poies = 4; y = 21; q = 7 




















































































































Figure. 131. Rotor Winding (Wave) 
Siots = 90; Poies = 4; y = 22; q = 7 V 2 


Pac 















1 I 

3 3 


Figure. 132. Rotor Winding (Wave) 
Siots = 90; Poies = 6; y = 15; q = 5 
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Figure. 133. Rotor Winding (Wave) 
Siots = 90; Poies = 10; y = 9; q = 3 
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Figure. 134. Rotor Winding (Wave) 
Siots = 96; Poies = 8; y = 12; q = 4 
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Figure. 135. Rotor Winding (Wave) 
Siots = 108; Poies = 6; y = 18; q = 6 























Figure. 136. Rotor Winding (Wave) (joined in deita) 
Siots = 108; Poies = 8; y = 13; q = 4 V 2 
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Figure. 137. Rotor Winding (Wave) 
Siots = 120; Poies = 8; y= 15; q = 5 
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Figure. 138. Rotor Winding (Wave) (joined in deita) 
Siots = 120; Poies =10; y= 12; q = 4 
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Figure. 140. Double Layer Lap Two-speed Winding 


Slots = 36; Poles = 4/2, y = 9;q = 6 
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Fiaure. 141a. Concentric Double Laver Two-soeed Windina 


Figure. 142. Double Layer Lap Two-speed Winding 
Slots = 36; Poles = 12/6;y = 3;q = 2 
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Figure. 143. Double Layer Lap Two-speed Winding 
Slots = 48; Poles = 4/2;y=12;q = 8 
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Multi-voltage Winding 
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Figure. 145. Double Layer Lap Winding Multi-Voltage 
110/190/220/380 Volt. Slots = 24; Poles = 2; y = 9; q = 4 
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Figure. 146. Double Layer Lap Winding Multi-Voltage 
220 / 380 / 500 / 760 Volt 
Slots = 36; Poles = 4; y = 8; q = 3 
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Single Phase Winding 



Figure. 147. Two-Tier Single-Phase Winding 
Slots= 12; Poles= 2; y = 4, 6; q = 






Figure. 149. Basket Single Phase Winding 
Slots = 16; Poles = 4; y = 3; q = 2 
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Figure. 150. Two Tier, Singie Phase Winding 
Siots = 24; Poies = 2; y = 7, 9, 11; q = 6 


















Figure. 153. Double-Layer Lap Single Phase Winding 
Slots = 24; Poles = 4; y = 5; q = 3 
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3.2. Unbalanced Single-Phase Winding 



Figure. 161. Unbalanced Two-Tier Single-Phase Winding 
Slots = 12; Poles = 2; yi = 3, 5; y 2 = 5; qi = 4; q 2 = 2 
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Figure. 162. Unbalanced Two-Tier Single-Phase Winding with Shared Slots 
Slots = 18; Poles = 2; yi= 4, 6, 8; y 2 = 7, 9; qi = 6; q 2 = 3 






Figure. 163. Unbalanced Two-Tier Single-Phase Winding with Shared Slots 
Slots = 18; Poles = 2; yi = 5, 7, 9; y 2 = 6, 8; qi = 5; q 2 = 4 
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Figure. 164. Sine wave, Two Tier, Single Phase Winding 
Slots = 18; Poles = 2; yi= 4, 6, 8; y 2 = 3, 5, 7; qi=6; q 2 = 6 
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Figure. 166. Unbalanced Two-Tier Single-Phase Winding 
Slots = 24; Poles = 2; yi = 5, 7, 9, 11; y 2 = 9, 11; qi = 8; q 2 = 4 
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Slots = 24; Poles = 4; yi = 3, 5; y 2 = 5; qi = 4; q 2 = 2 
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Figure. 170. Unbalanced Two-Tier Single-Phase Winding 
Slots = 28; Poles = 4; yi = 3, 5, 7; y 2 = 6; qi = 5; q 2 = 2 
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Figure. 173. Unbalanced Two-Tier Single-Phase Winding 
Slots = 36; Poles = 4; yi = 4, 6, 8; y 2 = 7, 9; qi = 6; q 2 = 3 
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Figure. 174. Sine wave, Two Tier, Singie Phase Winding 
Siots = 36; Poies = 4; yi = 3, 5, 7, 9; y 2 = 4, 6, 8; qi = 7; q 2 = 6 

















Figure. 175. Unbalanced Two-Tier Single-Phase Winding 
Slots = 36; Poles = 6; yi = 3, 5; y 2 = 5; qi = 4; q 2 = 2 
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Figure. 176. Sine wave, Two Tier, Singie Phase Winding 
Siots = 48; Poies = 6; yi = 3, 5, 7; y 2 = 5, 7 
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